Measuring chromosome breaks in patients with thalassemia.
Iron-mediated oxidative stress plays an important role in the pathophysiology of thalassemia. Oxidative stress can cause lesions in DNA, including double-strand breaks. DNA damage, which is a cause of cancer (although not the only one), is recognized as deleterious. Unlike cancer, DNA damage can be assayed easily and relatively inexpensively in humans. In this study, a sensitive micronucleus assay was used to measure the frequency of chromosomal breaks in patients with alpha- and beta-thalassemia. The micronucleus test is based on the observation that a secondary nucleus (micronucleus) is formed around a chromosomal fragment, outside the main nucleus of a dividing cell. Micronuclei are readily apparent in red blood cells (RBCs), which otherwise lack DNA. We combined an immunomagnetic separation technique with single-laser flow cytometry to isolate and analyze reticulocytes in peripheral blood for the presence of micronuclei before these cells are removed by the spleen. Blood samples were obtained from patients with thalassemia and healthy volunteers. After immunomagnetic enrichment of CD71-positive reticulocytes, the cells were stained for micronuclei using the DNA dye 7-aminoactinomycin D (7-AAD) and evaluated by flow cytometry. Our findings indicate that higher levels of micronuclei frequencies are present in thalassemic RBCs.